B-mode ultrasound measurement of carotid bifurcation stenoses: is it reliable?
In the majority of cases, duplex ultrasonography (DU) is the sole imaging study necessary before carotid interventions. Duplex-derived internal carotid artery (ICA) peak systolic velocity (PSV), ICA end-diastolic velocity (EDV) and ICA/common carotid artery (CCA) PSV ratio are the most commonly utilized parameters for predicting critical carotid stenoses. However, the role of direct B-mode image measurement of maximal ICA narrowing is ill defined. The images and records of 192 patients who underwent both arteriography and duplex ultrasonography (DU) of 375 carotid arteries from January 1995 to November 2000 were reviewed. All DUs were performed by registered vascular technologists (n=6). Maximum arteriographic stenosis was determined according to the NASCET study design. With arteriography as the "gold standard," B-mode image (BMI) measurement of the maximal ICA luminal narrowing relative to the carotid bulb (n=162)as well as the peak systolic velocity in the internal carotid artery (PSVICA) (n=330), end-diastolic velocity in the internal carotid artery (EDV(ICA)) (n=198), and the ratio of the PSVs in both the ICA and the CCA (PSVICA/CCA) ratio (n=319) were subjected to receiver operator characteristics (ROC) curves for 3 clinically relevant stenoses thresholds: 50-99%, 60-99%, and 70-99%. A strong correlation was found between B-mode image (BMI)and the NASCET arteriographic measures of carotid stenosis (r =0.80;p<0.001) and was similar among the 6 technologists (r =0.74-0.89;p>0.2). The overall accuracy of BMI measurement to diagnose 50%, 60%,and 70% arteriographic carotid stenosis was 85.3%, 82.2%, and 87%, respectively. BMI measurement was similar to the most accurate PSV(ICA), EDV(ICA), and PSV(ICA/CCA) ratio at all 3 threshold stenoses levels (p>0.3). When combined with the velocity criteria, BMI measurement improved the positive predictive value (PPV) for all arteriographic stenoses thresholds by an average of 12.6% for PSV(ICA), 21.2% for EDV(ICA), and 14.2% for PSV(ICA/CCA) ratio. BMI measurement of carotid bifurcation narrowing is as reliable as duplex-derived velocity criteria in evaluating clinically relevant threshold ICA stenoses. The routine use of B-mode ultrasound in conjunction with the velocity parameters enhances the PPV of carotid DU. Our experience suggests that with current refinements in B-mode resolution, BMI stenosis measurements are accurate among experienced technologists and are a useful adjunct to duplex-derived velocity parameters.